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(54) RARy-specific retinobenzoic acid derivatives 

(57) Retinoid-like activity is exhibited by compounds 
of the formula 



~>rum triglyceride (mg/dL) - 5 D 




wherein X is F, CI, OH or CH 3 , Y is H or F, R r R 6 are 
each independently hydrogen or C r C 6 alkyl, n is an in- 
teger of 1 to 4 and R 7 is hydrogen or a carboxyl-protect- 
ing group, and pharmaceuticatly acceptable salts there- 
of. The compounds of formula I selectively interact with 
the retinoic acid subtype RARyand have been found to 
lack the liver toxicity associated with systemic adminis- 
tration of non-selective retinoids. 
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Description 
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,no Jf ?T ' nVf ! n " 0n felateS 10 3 n ° Vel SeneS °' retinoben20| c acd derivatives having relinoid-like activity More 

n Z ' V , < n ° V6 H C ° mPOUndS °' Pr6Sem inV6n,k3n are Sp6CifiC a 9° nlStS of RAF * The V «• «f for example 
treatmen of a w,de variety of derma.olog,cal condr„ 0 ns, e g acne, psoriasis, ec.ema and pho.oaging of skin fn 
treatment of corneopa.hies in opthalmology, in treatment o, degenerative diseases of connective .issue ?e aStis 
and in the treatment of malignancies innriiis, 

Vitamin A is an essential nutrient for most mammalian species. It is normally supplied in the diet as retinol: 




Retinol 

Adequate levels of this nutrient are required for normal growth, vision and reproduction. It has been discovered that 
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COOH 



Retinoic acid 



30 



35 



Based on the structure of retinoic acid, many analogs (termed "retinoids") have been synthesized over the years 
^ iS 3 9r ° Win9 SCien,i,iC ,l,era,Ure 0n ,he ch - istr V- ^ - clLa, 

A few retinoids are already in clinical use in the treatment of dermatological diseases such as acne and psoriasis 
For example, isotretinoin is used clinically tor oral therapy of severe acne: 



so 



ss 




COOH 
Isotretinoin 



Retinoids have been shown to have a variety of medical uses in conditions such as acne, psonasis cancer and 

1 nZTr o r 9 '"? °? e f " DeSP " e SUCh bene,iC ' a, Pr0perties ' use °' ,he available - assccia ed £ 

cTs™ T * e " eciS For exam P |e ' s y s '<>™ ™ °< clinically available retinoids such as isotretinon 

The Z LIT TT 6VelS " ab ° U * V3 °' ,he Pa,ien,S ,fea,ed ' ,hUS <^ m * P""«* ™asive monrtoring 
The molecular basis for the actrvity of retinoic acid has been the subject of constable research over the years 
A major breakthrough came in recent years with the discovery of the nuclear retinoic acd receptors (RARs) These 
are proteins located ,n the cell nucleus, members of the steroio/thyroid hormone receptor superfamily I Retino,^ ctf 

£1 r s 9 LTr° l °™ Jh T° Ii9and/Pr0,9 ' n COmpieX bindS '° ° NA and ,ranScrl P" on °< ^ genes a C ° v a a 2 
(or depressed) Genes important to cell proliferation and differentiation are among those regulated 

Three forms of the RARs have been described and termed RARa, RAR(J and RARy. These receptors differ in their 

uTkThlT ^ ,h H r , ,imeS °' <XCUrrenCe " deVe '° Pin9 ,e,US6S ' bU * '° d3,e n ° de,ini,e Si«e e c , 

h 1 7 " b96n the ° riZed thal ' he devel °P™n, of retinoids which specifically bind to and 

IZZT^TT: SUWyPeS W0U ' d feSU " " COmP ° UndS W ' m an ' mpr0Ved lhera P- ic — P-ed to c. n 
cajy used ret noris. wh C h are no, selective lor one type over another, e g see WO 9*0371 3 and Leid e. al ,n Trends 
in Biochemical Sciences 1992, 17. 427-433 renos 
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With regard to the retmobenzoic acid derivatives provided by the present invention, applicants are aware of the 
following references disclosing structurally related compounds 
U S Patent 5,128,479 discloses retinoids of the formula 



10 



where A may be CHOH-CH 2 -X or C(=0)CH 2 X, with X=N, O or S and R 2 and R 3 are defined to make up the fragment 



15 




The closest ol the exemplified compounds appears to be 



25 



COOH 



In South African Patent 92/3470, there are disclosed compounds of the following generic structure: 




where R, may be COOH, R 2 is OH or O-acyl, R 3 is H, OH or O-acyl, R 5 and R 6 may be -C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 - 
and X is a variety of 3-atom fragments. The closest exemplified compound is 



45 



50 




COOH 



OH 



In Australian Patent No 646314 (corresponding to WO 92/6948) are disclosed compounds of the same general 
55 structure as that of South African Patent 92/3470. but with additional exemplified compounds such as 
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COOH 



COOH 



2$ 



COOH 



OH H 



COOH 



55 



OH 




COOH 



a fflirl^.t ime 3 U '""y ^ re,in ° id C ° mpOUnds lncludln 9 lhose ™"ticned above, ,s (or the treatment of derma.oloqcal 
attacks/disorder, o. kera.,n,za.ion. for .nflammatory or allergic cond,„ons (including the degeneration o.^nSve 
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anves by lhe mandator mcLon d a ^S^^T?^^ " "» d ^ 

nng (that containing the carboxyl group) Applicants have un«„o , h ^' J P ° S '" 0n °' the ' ermlnal benzene 
cally actuate the RARy subtype P^icuLXretlbZ^ P ,?^ " ^ re ' in0Kj C ° mp ° Unds wh,ch ^ 
a significant advantage o^^S^^l %T", * *" ^ ^ 

retinoids ° S ' n lackln 9 lhe llver t0 ™Hy associated with systemic use of such 

The nove, retinobenzo. acids provided by the present mvention have the genera, formula 




C00R 7 



to 4 and R 7 is hydrogen or a L^.p^^JZ^J!T m ^ ,> ' °' ^ 3,kyl ' " ,S an in,e ^ * 1 

of formula I have retino^ke act^^d a e^^^^ The compounds 

disease, psoriasis, icthyosis eczema atopic de ma ^itis and loil T ' °' diS ° rd6rS SUCh as acne ' Da ^'* 
arthritic diseases andoL immunologic X (eXolTl T** ^ are a,s ° use,ul * -atmen, 0, 

wrthou, inducing hypertrig,yceridemia whic ^^rS^^S^T 8 ^° Wn 10 b ° a,l0C,et, ^ re,in0k, *^ivalives 
of a retinoid compound which is a specific aSof iJ ^ administering a therapeutically effective amount 

carboxyl moiety. Applicants have discovered hat cc^ooL^ 3 , ^ "° n 0f ' h6 benZene rin 9 con,ai ™9 
than those specified in formula , wSrlSS ^° ,h * )W,,tt ^ 
select^ of retinokfs .0 RAR f^^^ ^Z!^^ ***** us <* to determine 

fluorine substituen. a, .he 5-posi.ion of this 2me benzen^g PreS6m c <*«™ a 

c h hain l alky, gr ° ups having 1 * 6 «*« 

contain from ,-4 carbon n^JZS^Z^^^^T *" ^ *™ ^ 

are each methyl and R 6 and R, are both hydrogen ^ " " ,ha ' °- ^ R 3 and R, 

A preferred embodiment comprises compounds of the formula 



/ ° H H X 



Whe An n o I a r nd ^ 3r !, aS de ' ined 9b0Ve ' ° r P ha ^ceu.ically acceptable salts thereof 
Another preferred embodiment comprises compounds of the .Lute 
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COOR 7 



TeZp^:^ -eptable sa„ thereof Preferred are 

sa,t thereof A most prlj tZZen c^s ^ * 9 ™ P ' °' 3 P^-aceu„ca,^ accep,ab,e 
acceptable salt thereof. comprises the compound where R, is hydrogen, or a pharmaceutical^ 

rniJrTo™^ 

chromatography, and isolated in^Z Pure enTn ' * me ™ CeS " SO ' ub " l,y °' ^ «*imn 

mixtures thereof (racema.es). enantomers can be resotved from the pairs of enantiomers and the 

^^^^ 
.oblcckacarboXu d S 

can be removed by methods J^ ^ZZ aZTZTLT, "T™* °' ^ PreSen ' * m * ton ™« ^ 
e*by chemical «enzyrna^ 

with ultraviolet light or catalytic hyd oqenata Sit! T T ° 9 W mild CW1di,ions ' ir ' ad ^°" 
2-napMhylme.hyl, ally., benzy" ^^Z^^^^f^ ^ ***** I"***™*. 
-t„y, and C r C 6 a.^i such as ^n^S ^ ^SSSlST^ T"* ^ 
hydrolyzed under physiological conditbns such as DivTlo^ th Pr ° teCllng 9r ° UpS are ,hose are 

thy., a-acetoxybenzy , P^thoxybenz^ Ph,halidyl ' '"^ a - ace, °*y e - 

is a physiology removab.e pToteS arou >TZ <h « ^^"V 1 impounds of formula I where ,n R, 
Physical ™ e are IsZlHZ wS ^£^1^? »> " °« 

debtocking procedures well-known .0 those sS2l in STe art " ^ '° ^ ^ '° rm by c °" ve "'"™' 

^The compounds of the present .nvention may be -de, for example, accord.ngtofhereaCon sequence illustrated 
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SO 



SS 




COOH 



or dichtoromeLnalid halfrva is ,he^ 

a suitable inert sorven. such as W^^TSXZ^ SET? SUbS, ' tU,ed «••' V, also in 

be accelerated by using a suitable l^tS^^Z^^ ,mn • '° ^ keU>M '" The reac,ion ma * 
V and IV are either known in the Lra turgor mavLe rl "h'T" 9 " ^^^'Wi™ Starting matera, 
is reduced to hydroxy-arn J.I vTh a IT ^ * ^ m6,h0dS kn ° Wn in ,he li,era,ure Intermediate III 
group, illustrated tJ^^ rS^Z^^ T h " *" Hrto "* « n 9 

solution, to give me desirL retino d , w , be uSers^ ha^oZ 7 °[ t ** a ** " me,ha ™' 

^noidderiva,^^ 
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secondary acnes such as solar, drug and occupational acne. 

^r!T th !ll yPeS °' keratinisat ™ disorder * such as ichthyoses, ichthyosKorm states Darter's disease oal- 
moplantar kera.oderma, leucoplakia and leucoplakiform states, and lichenplanus; P 

rnlnf n9 t derma, 1 ? l ( ° 9rcal C ° ndi,i0nS ' inked '° 3 keratinisation disorder with an inflammatory and/or immunoallerqic 
componen e g all forms of P sor,as,s, whether cutaneous, mucosal or ungual, and psonal rheumTsa « Z 
natively, cutaneous atopy, such as eczema, or respiratory atopy; c rneumatism, or alter- 

nating dermal or eprtermal proliferations, whether benign or malignant, including those of viral origin such 
as common warts, flat warts and epkJermodysplasia verruciformis; 9 

for treatment of other derma.ological disorders such as vesicular dermatoses and collagen diseases; 
for treatment of certain opthalmobgical disorders, in particular corneopathies, 

for prophylaxis or treatment o, skin ag,ng, both light induced (pho,oag,ng) and that occurring wrth the passage o, 
for treatment of malignant tumors; 

for treatment of premalignant skin lesions such as actinic keratosis; 

for rheumatic illnesses, especially those of an inflammatory or degenerative kind which attack the joints muscles 
tendons and other parts of the motor apparatus, e g rheumatic arthritis; ' 

for promoting cicatrisation; and 

for combating disorders of sebaceous functbn, such as seborrhea of acne or simple seborrhea. 

dem^TltffJ aC,iv1y ?' the com P°"nds, for example in the treatment of acne, psoriasis and photoaging can be 
demonstrated by the comedolytic activity and the ability to reduce the number of cysfc in the rhino Z?e XeT e o 

ZlTllZf™ 9 ' 2 S *™ 5 '° 86 ' 060 men represenl a,ive °< *• preset ZSn wefe 

a es "ZZTJ^r X <1 EDX (,he ~ a ' ion «*>**«> a 30% reduction in the rhino mous "r" 
values calculated by interpolation of the regres Sl on lines of the log concentration-percent reduction pto.s were as fol- 



The Effect of Compounds on Rhino Mouse Utriculi Diameter 


Compound of Ex. No. 


ED^ (mM) 


8 
1 
7 

Retinoic acid (reference) 


1.05 
0.155 

(32% at 16.5 mM) 
0.02 



Receptor Transactivation 



The transact-vation assay measures the ab.Hty of a retinoid to actuate a reporter gene ,n the presence of one of 
he re ,no. acd receptor subtypes (a. p. or y). ACvation of JU s, one receptor and fei,ure 0 act.l ano her i ^TJs 
fo se lec.rv y/speaficty In our definitions, -selective means that the compound preferentially actJTs Ze tea o 

izrzzT:: s :r 77 at a h,9her concemra,ion and ' sp ^ ™- «« 

retinoid transactivation assay, HeLa cells are co-transfected with DNA encoding RAR a, (i, or y. and an RAR- 
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TRANSACTIVATION RATTn 




Example # 


a 




y 




1 


N.A. 


* 


3.8 


75 








2 


66.7 


50 


6.7 






N.A. 


N.A. 


N.A. 


20 


4 


N.A. 


N.A. 


N.A. 




5 


N.A. 


N.A. 


N.A. 




6 


N.A. 


N.A. 


13.3 


25 


7 


N.A. 


N.A. 


40 




8 


N.A. 


N.A. 


66.7 




9 


N.A. 


N.A. 


N.A. 


30 


10 


N.A. 


N.A. 


N.A. 




Retinoic acid 


1 


1 


• 1 



•slight activity - less than 35% maximum transaction at highest dose 
tested (10-* M). 



40 



50 
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Explanatio n of transanimation results 

F ccn^Ln^ « any dose tested ,up to ,S«m>. For m . 

highest dose tested, but i! did not STaX^S'JS^r™ 0 (meaSUrab ' e) * '»» 

2 having no 3-subsUtuen, I ^phe*^ 

plicants (compounds of Examples 3-5 9 and 1 m aIT k ^^""t^ rela,ed c °™P°"nds previously prepared by ap- 
agonists of the RAFty recep,ort b J 9 a the c " 8 °' *" ^ ™ e '«™ ™ « 

Clinically avai m^S^T^^ 1 ^ ™ ^ ™™ lecllve ° r active. 

dem«) in about 1/3 of the patients 'thus ™lt Z' ZT «W°«Wce*- 

this toxicity would be clearly preferrS ^ 9 P ' nVaSIVe ***** c °™P™ds which lack 

increast^ ---literature f,ndin 9 s fha, , 3 .s retino* acid 

described in J Nutrition . ,10, ^L^S^^^^T 9 ? l '^^,ug effects of retinoids are 
specific re.inold-rSr^adminislered IsS , r 2L TT COmpara " Ve e,,ec,s <* '3-cis-retinoic anda RAR-gamma 
The compound o, exa^toTpt^^^ ^ m TT T by ~ ^ at 1 50 

benef,cia, pharmacotogL JL^ZS^« ^STh 1^ '° ^ C ° mp ° UndS haVin 9 ,he 
desirable for oral relmoid therapy ^inoia-mauced hypertriglyceridemia would be especially 
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-«hC h ^ " 9enera " y be Pre,efred '° *• -pounds topical, 

bccZT^CT^ST^ ? r P 7, dS °' I' 6 PreSen ' ,nVenfon are -ry 
DESCRIPTI ON OF SPECIFIC EMBODIMENTS 

=SSS£5£S~3S=h==s 

CDC, i^^ om) ani^^^ 

on,y absorption wave numbers (cm-1) having , U nc,k,na, group iden.X^n vaTue ' ' ' ' "** 
Preparatio n of Starting MatPriak 

(D Synthesis of Ethyl ?-oxo-2 ( r.2'3- 4" -tetrahvdro-1^1^4^4^t e t r , m ^^ ■ naphthvhac ^ tp 




CI CQ-COOCH 2 CH 3 
AICI 3 
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were washed with bnne, dried over MgSO, " erec ? ?T T"** ^ COmb ' ned ^ 

The main fraction boiled a, 131- a, 0 £ m^Hg ^ wSS^^ * 

~ (NaClplaleS > 2963 -' (OH,. 1738 cm- (ester C=0,, 1&9 6cm- (ketone CO,, 120 6cm- (CO, 
TLC. (CHCiysilica) single spot Rf - 0.8 




,CO-COOCH 2 CH 3 

NaOH 



To a solution of 30 gms ethyl 2-oxo-2M 1 2' 3' 4' t 
solute ethanol was added a solution of 4 76 gms NaOH^ in 150 ml at >- 

a. room temperature for 1 hour. The solvent ^as removed *Z ,? T,! The reSUl,in9 m,xture was 
The aqueous solution was extracted with CO 21ZZ«Z fJZ T ™ S * iM m 300 ml ^ 

hydrochloric acid and the oily product "* 
MgS0 4 , filtered, and evaporated in vacuo to give an ana 5 ith % ^ f WM " BShed Wi,h brine ' dried over 
cooling and scratching. Yield 27.6 gms 9 SOl ' d,f,ed to a low ™*<"9 yelbw solid upon 

f^c?^" 2 ^ 3300 - 1 (C-H), 1742cm. (ac.CO,, .80cm- (ket oneCO,, 

^^iSr^^ * ™ -3 tt .3. 1H , C 8 -H, ,70 (S , 4H, 

IL£ (1% formic ackf in 30% ethyl acetate/hexane on silica, single spot RM>.3 
Example 1 



OH F 



COOH 
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1) 3-Fluoro-4-nitrohpn Z oic acid 





after complete addten, then diluted wilh 100 SJSertSll ^ ^ Stirred '° r an addi,k3na < h °" 

NaOH solution, cooled, and filtered The ZteZacm^Zt ° 9 "** "* ^ ^ in 250 "» 2% 

The acidified aqueous phase was t^e e L c "ed 2 2, C ~ a,ed hydrochloric acid, 
wrth satura.edNaClso.uti* dried over.™ Z' ~. ? The combined organ* phases were washed 
» 4-nitrobenzoicacidasayellowsolid,m.p 168 170'C red ' andeva P ora,edi " v acuo.ogive8.5g ra ms3-f.uorc- 

IR (KBr,: 2500-3000 (OH,, 1699 <C=0), 1549 and 1356 (NO,,, and 1322 (CF, cm- 

?s NMR ,300 MHz,: <d,DMSO, 5 ,90 (m , 2H, C 2 H, C 6 H,, 8.20 (m, ,H, C 5 H,, 13, (broad s, ,H, COOH, 

MS: m/zz 185 

2) Methyl 3-Fluoro- 4-nrtroberi7rata 

30 





40 



45 



^ ^ ^ aMed , 0 g^ 

removed in vacuo and the r-loW^CTbZS'S? 'T^*"'* ** 18 h ° UrS The ^ «• 
organic layer was washed with saturated s^Stor dT^l" ** "**"" Carbona,e so,u,i °"- The 

orated in vacuo to give 6 grams of me'hvTs uorc^ !T ' 0Ver magneSiUm SU,,a,e ' fi,Iered . evap- 
yellow sow 9 m6,hyl 3 f,uo ^-n'trob en zoate as an orange oil which gradualry hardened to a 



IR (KBr) 3067 (C-H), 1732 (C=0>, 1526 and 1362 (N0 2 ), and 1287 (C-F) cm t 



MS m/z = 199 



55 
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3) Methyl 3-Fluoro-4-aminobenzoatB 




uptake ceased The catalys, was ^ffS^Jl^ ^ ^ """"^ "™ ^ 
IR (KBr): 3476, 3370(NH), 1690 (C=0). 1620 (C=C). 1304 (C-F) cmi 

MS: m/z = 169 

4) Methyl 3-Fluoro. W „. B ,, Ptnhy ,. n „, letrameth ^., nanh(hvTO , ^ ( 



25 



COOCH, 



CO-COC1 





COOCH 3 



so 



^-^9*0,,™^^ 

between ethyl acetate and 2% sodium carbonate XLi a.,1 „ reaC "° n mlXtUre Was ,hen P ar1i,ioned 

sodium chloride solution, dried ove magnSum sutl^ Z£Z*7 ? W9Shed With 

was recrystal.ized from a r^Z^Z^SLTZ i "T*? " VaCU0 '° 9iVS 3 ,3n «** ™ s *> M 

IR(KB0: 335, (NH,, 2953 (CH), 1 723 (ester C-O), 1703 (Ketone C=0>. 1 559 , 1 526 (amide C= C, 1290 <C,) cm-i 

B 39 (d, J=1.9, ,H. C,H). 8.58 L 8, 1H C 5 ^ °' (W=1 ' 1H '<™ 813 WW of d,J = 1 9, ,H, C 3 H), 

MS: m/z = 411 

Elemental ana^sis Calcubted C 70.06, H 6.37, N 3.40, Found C 70.12. H 6.43, N 3.43 



55 
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5) ^LMLuoro-^S- 6- 7" ^.^r^^^.. 



10 



20 



2S 



30 




COOCH, 




COOCH, 



A solution of 750 mg methyl 3-fluoro-4(2'(5" 6" 7" 8" lelrah H 
ace.amidobenzoa.e in a warm mbcture of 20 ml mlan* lTT,l ? ' 5 " 8 " 8,, - ,e,ra ™%'-2"-naphthyl)-2^o,- 
hydride for 5 minutes, then a few drops conce^X^LT ^ ^ ™* ""»» 34 ^ «*»- 

- vacuo The ,es,due was partto Jbetween i^aSSSS Z* **" *" SO ' U,ion was 
Phase was washed with ethyl acetate. The organ Jphase we " 2 h'^ S0 ' U,i0n ,hen ,he Wus 

sofcrt.cn dried overmagnesiumsulfa.e, firtered ar^ ev a ™ fn ^ ? ' ^ Me(i sodium **** 

sol,o, whch was recrystallized from a mixture of ZZTanZZT^ 9 'IT °" S °' idi,ied 10 a "9"! brown 

« (KBO: 3366 (OH,, 1723 (ester C=0, 1652 and 1530 (amK)e c=0) , , 2g2 ^ ^ 
NMR (300 MHz) (CDCU 5 1 24 fs fiH r /run , n 

MS: m/z = 413 

Eiementa, anaVsis: Called C 69.7,, H 6.83, N 3 39; Found C 69.8,. H 6 84, N 3.44 
6) 3-Fluoro-4(7(.V,6".r.fi"-. fl .r a h Y H^ ». » n „ n „ , 



detrame.hy|.?--naphthW)-2'.hvdrnv Yla . Q ,^.,, rn . n| 



acid 




COOCH, 




COOH 



50 



55 



A solution of 242 mg methyl 3-fluoro-4(2'<5" 6" 7" ,„, „ „ 
acetamdobenzoate in 10 m, methanol was fea.e^ w th 3^ ^ 

was heated in an oi, bath a. 75-80'C for 3 hou^eT^^S™ SO,U,ion and *a resutting mi2e 

pardoned between water and ethyl ace , a ,e the aouZ, ^ eva P™ ,n vacuo to a syrup. This syrup was 
drochloric acti and extracted two times w^«^S£LT M concent at^y 

C^iJ«^ , 2 3 (s,3,C, C H 3) , , 61 M H, 

W J=1 6,H.C,.H, 7 73 (m ,2H,C 2 H and C 6 H), al X *^ ' " (<W=B * °< H >' 7 43 

MS m/z = 399 
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Elemental analysis: Calculated C 69.16, H 6 56, N 3.51. Found C 68.88, H 6.60, N 3 49 
The following compounds were prepared by similar methods 



OH X 



Example No. 


X 


Y 


M P (°C) 


Analysis (calc) 


Analysis (found) 


*2 


H 


H 


223-225 


C 71.44 


C 71.48 










H7.24 


H7.22 










N3.47 


N3.62 


**3 


CF 3 


H 


190-1 


C 64.13 


C 63.96 






(+ 0 25 ethyl acetate) 




H5.83 


H5.86 










N3.12 


N3.06 


**4 


OCH 3 


H 


214-7 


C 70.05 


C 69.42 










H7.10 


H7.13 










N3.40 


N3.30 


**5 


Br 


H 


149-52 


C 60.01 


C 59 92 










H5.69 


H5 74 










N3.04 


N 2.95 










Br 17.36 


Br 17.28 


6 


CI 


H 


214-5 


C 66.42 


C 66.52 










H6.30 


H6.34 










N3.37 


N3.31 










CI 8.37 


CI 8.46 


7 


OH 


H 


212-7 


C 69.50 
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Claims 

1 . A compound of the formula 
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° H H x 
0 v^coo R , 

R, R : 

wherem X is F CI, OH or CH 3 , Y is H or F, R,-R 6 are each tndependently hydrogen or c, -C 6 alkyl n is an inleqer 
of 1 to 4 and R 7 ,s hydrogen or a carboxyl-pro.ec.ing group, or a pharmaceutical acceptable sal. "hereof 

2. A compound according to Claim 1 wherein n is 2 

3. A compound according to Claim 2 wherein R, , R 2 , R 3 and R 4 are each methyl and ^ and R 6 are both hydrogen. 

4. A compound according to Claim 1 , 2 or 3 in the form of a single enantiomer 

5. A compound of the formula 




s^Uht e^ Cl " ° H ^ R? ^ hydr ° 9en ° r 3 ™^-mec m group, or a pharmaceutical* acceptable 

6. A compound according to Claim 5 wherein R, is hydrogen or a physiologcally hydrotyzable ester group 
7 %Z^2£^£ F ^ * iS ^ " 3 ***** 9 - P , or a 

9 ^a3r^~ it™ and R? * hydro9en ° r a hyd — 16 - *»* « 

11. A compound according to Claim 5,6,7,8,9 or 10 in the form of a single enantiomer. 

12. A compound of the formula 



COOR 7 



wherein R 7 is hydrogen or a carboxyl-protecting group, or a pharmaceutical^ acceptable salt thereof. 
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13. A compound according to Claim 12 wherein R 7 ,s hydrogen or a physrclogcally hydrolyzable ester group 

14. The compound according to Claim 1 3 wherein R 7 is hydrogen, or a pharmaceutical^ acceptable salt thereof 

15. A compound according to claim 12, 13 or 14 in the form of a single enanliomer. 

1G. A pharmaceutical composrtion comprising a therapeutically effective amount of a compound of claim 1 and a phar- 
maceutically acceptable carrier or diluent. P 

1? ' mamma! °' ^ ' * ^ ™ M ' e °' a medicament for treating derma.obgcal disorders in a 

18. Use according to claim 17 characterized in that the dermatological disorder is acne 

19. Use according to claim 17 characterized in thai the dermatological disorder is psoriasis. 

20. Use according to claim 17 characterized in that the dermatological disorder is a premalignant lesk>n. 

21. Use according to claim 17 characterized in that the dermatological disorder is an actinic keratosis 

22 ' C °T Und Wh ' Ch ^ 3 SP6CifiC a9 ° niSt ° f RARY ln ,he ^acture of a med^ament for treating 

dermatolog c, rheumatic, antitumor, respiratory or opthalmotogical conditions known to be affected by retinoid de 
rrvatives without inducing hypertrigryceridemia in a mammalian subject 
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